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On qoing effort to investiqate the
quark gluon vertex on the lattice

Tos = {0l Bs AulD) 12 form factors

quark propagator .  gluown propagator

close to the chiral Limik



quark wave function
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several quemri:heci calculakions

Ujv\ami,tal Lakbice sinmulations

Emproved stagqered action

P. 0. Bowman etk al, Nucl, ‘ths‘ Proc, ‘Su,ppi.‘ 119, 323
(Ro03) [kepwtaE/OZO‘)lZ‘)]

P. 0. Bowman et al, Phys. Rev. D71, 084507 (2008)
[hepmta&/ﬁﬁc’lalﬂ

2+1 flavors

Rare quo\rw masses:
sea 16, 32, 47, 63 Mev + 79 MeV

a = 0,128 fm 0% 64



Z(PZ) suwr@.ssed i the IR
M(F‘Z) enhanced in the IR T,
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S. Furui, H. Nakajima, Phys. Rev, D73, 074503 (2006)
[hep-lat/os11045]

M(o) = 350 MeV (chiral ex&rapata&&on)
FLIC Overlap quark action

W. Kamleh et al, Phys. Rev. D76, 094501 (2007)
[arXiv:0708.4129]

Moo = R %L&VC}T’S 50 &OM“ﬁ«SMT&EEOMS

3 alfm) mMeV)
123x24 4,00 0,120 %06 (1.44 fm)3x(2.5% fm)
16%x32 420 0,096 %20 (144 fmPx(2.5% fm)

M(0) <« 300 MeV (chiral exﬁrapata&om)



CI actkion

M. Schrok, Phys. Lett. B711, 217 (2012) [arXiv:1112.5107]

Nica = 2 flavors 128 confiqurations

16%x32 o = 0.144 fm
Mbare = 15.3(3) MeV

M(p*min) = 300 - 3%0 MeV




Clover action
(O(a) improved Sheikholeslami-Wohlert action)

3 I Skullerud et al, Phys. Rev. D63, 05450% (Roo1)
3 I Skullerud et al, Phys. Rev. D&4, 07450% (Roo1)
Ph. Boucaud et al, Phys. Lett. B575, 256 (Ro03)

Mbare = 5O MeV, §% MeV, 102 MeV, 11% MeV
5 fors 6«0; &«2— O\Md ﬁcc ST &a?

(1.5 fm)*x(4.5 fm)
(1.6 fm)2x(3.3 fm)
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H4 method

fundamental momenta invarianks
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a® corrections
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a” corrections: ]L;L], p[26]27 p[j]g
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problem: what about p? corrections?



tree level quark propagator
iafA(ap) + B(ap)

S (p) =

z(ap)




Bare
Tree Level
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Momentum Cuks
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(3.696 + 0,014 )xl073
0.%¥84 + 0,03% MeV

al =2 2741 CreV



z'(P2> as function of PM]
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aM(p?) as function
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Sunm mary and ocubloolke

o dont forget that ik is a preliminary
analysis

¢ closer to the chiral Limik

o DCSB with a M(0)= 322.1 % §.2 MeV

o finite size effects for Z»(Faz) under
conkrol

¢ need bto be understood better for

M Ez)
e checle other wm and lattice spacing



gluoi momentum

O Uncorrected
¢ Corrected
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Landau gauqge

Renormalized Gluon Propagator - u =4 GeV
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Renormalized Ghost Dressing Function - u =4 GeV

° B=63-128"-8.020fm
°© B=6.0- 80'-8.128 fm




Renormalizable R: qauqges

A. Cucchieri, T. Mendes, and £. M. Santos,
Phys. Rev. Lett. 103, 141602 (R009)

oTwo integrations: Links and gaussian
distributed matrices A

P[A(2)] o exp {2—§ 3 (A%(a))? }

Flg) = 3" Re T | g(@)U, (@)g' (z + )| + 3 Re Te [ig(a)A(a)

0A(x) = A(x) Ule) = Xpuogod (@ [1/2)

oo Erivial minimizakion Pmbiem




g — Hi5gi 59@' =141 Zwa(x)t

choosen to minimize F[q]

A(z) = ZQOVAM(@ — A7)
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Lattice Setup + Gauge Fixing

o Wilson action (50 confiqurations)

o 324 3 = 6,0 a = 0.1016(25) fm

e §C A towﬁguraﬁoms ﬂfor each U

¢ FFT steepest descent + overrelaxation +
stochastic overrelaktion + restart after
random gauge %r&%sfn—rma&om

e L = 0,1, 02, 0.3, 0.4, 0.8

o dabka renormalised at u = 4.317 GeV
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t = 0,103(2), 0.203(2), 0.302(3), 0.402(3), 0.502(3)










Some differences with
M. Q. Huber, Phys.Rev. D91, o0¥soly (2015)

Nice agreement
A. Aquilar; D, Binost, and J. Papavassiliou,
Phys. Rev. D91, oFsol4 (2015)

-
e S
-
Sl A



Z‘ [2 2 ]i ]i _ ]‘ [2 p2)
| 1 g 9 f—‘_O(
) a’(g) | C(S) O :
(p _ 2
( ) (S) CNIS N |
C

b F?Z = O
a

0.26 £it mass

a; ~ V.

Ly,
Ty,

'''''
..,.,.‘.’.‘..’

A,
.........



Suw mary and Qublook

e Grauqe fixing is the most intensive numerical
part of the calculation

o The gluon Propaga&ars i K gauges fm‘ Qa
Lattice volumwe large enough to access the IR
e Daka shows an inflection point (few hundreds
mMeV) and a sabturation in the IR

¢ Suggests that a dynamical gluon wmass
generation is a common feature of all R:

gauges



